Intranasal ethmoidectomy is a common otolaryngological procedure. Despite the potential for serious intracranial complications, there is a paucity of reports describing the neurosurgical complications of the procedure. Two patients with intracranial complications of intranasal ethmoidectomy, and the relevant medical literature, are reviewed. The anatomy of the ethmoid air cells and their relation to the intracranial cavity are described. The importance of definitive, emergent repair with attention to the potential for vascular injury is discussed. Case 2 A 65 year old white woman with a history of chronic sinusitis and numerous rhinological procedures had a transnasal ethmoidectomy at another institution. Excessive bleeding and transient hypotension were noted at surgery. Postoperatively, the patient was difficult to arouse, and a CT scan demonstrated a large cribriform plate defect, intracranial air frontally and temporally, and intraventricular haemorrhage involving both lateral ventricles and the third ventricle. The patient was transferred to the neurosurgical service at the Dartmouth-Hitchcock Medical Center for further evaluation. A left frontal craniotomy was carried out as an emergency repair of the anterior fossa defect. Life-threatening bleeding was noted when some of the nasal packing from the floor of the anterior fossa was removed. The left frontal pole was removed and aneurysm clips were placed on the left fronto-polar artery. A fascia lata/muscle graft was used to obliterate the basal skull defect. Postoperatively, the patient developed cerebrospinal rhinorrhoea and required revision of the anterior fossa repair; ultimately 4L63
Intranasal ethmoidectomy is a common otolaryngological procedure performed for the treatment of chronic ethmoiditis with or without polyposis, for acute complicated ethmoiditis, and for biopsy of suspected ethmoid sinus tumours. The procedure offers certain advantages over external and intraoral approaches, because it avoids the incisions and complications of these approaches and improves visualisation of the ethmoid air cells.' However, in the early twentieth century Mosher described intranasal ethmoidectomy as one of "the most dangerous and blindest of all surgical operations".2 Despite the potential for intracranial complications during ethmoidectomy, there is a paucity of reports describing the neurosurgical complications of this procedure.
The two cases described were referred to the neurosurgical service Case 2 A 65 year old white woman with a history of chronic sinusitis and numerous rhinological procedures had a transnasal ethmoidectomy at another institution. Excessive bleeding and transient hypotension were noted at surgery. Postoperatively, the patient was difficult to arouse, and a CT scan demonstrated a large cribriform plate defect, intracranial air frontally and temporally, and intraventricular haemorrhage involving both lateral ventricles and the third ventricle. The patient was transferred to the neurosurgical service at the Dartmouth-Hitchcock Medical Center for further evaluation. A left frontal craniotomy was carried out as an emergency repair of the anterior fossa defect. Life-threatening bleeding was noted when some of the nasal packing from the floor of the anterior fossa was removed. The left frontal pole was removed and aneurysm clips were placed on the left fronto-polar artery. A fascia lata/muscle graft was used to obliterate the basal skull defect. Postoperatively, the patient developed cerebrospinal rhinorrhoea and required revision of the anterior fossa repair; ultimately Toselli, dePapp, Harbaugh, Saunders she required a ventriculoperitoneal shunt. One month after this last operation the patient was awake, alert, following commands, and demonstrating a frontal lobe affect.
Discussion
The ethmoid bone is a complex bone that has both intracranial and intranasal components (fig 1) . Intracranially, the crista galli forms a midline strut anchoring the falx cerebri. The cribriform plate is perforated by the olfactory nerves and the anterior ethmoidal arteries and abuts the crista galli laterally. The cribriform plate is the most dependent portion of the anterior cranial fossa. The fovea ethmoidalis is the solid bone that ascends approximately 3- carotid-cavernous fistula, and one case of anterior cranial fossa damage resulting in death. Similar to the two cases we describe, the complications in these cases represent lifethreatening conditions associated with this procedure. The larger series delineate few complications, most notably cerebrospinal rhinorrhea, which is treated conservatively or with an external dural graft repair. Both our patients presented with large basal skull defects amenable only to intracranial repair. These should be considered emergent cases, and repair of the basal skull defect should be done definitively and not temporised by drainage. The potential for vascular injury should be recognised, and preoperative angiography should be considered before repair (fig 2) .
The intracranial complications of this very common otolaryngological procedure need to be recognised by the neurosurgeons. Definitive repair should be done with attention to the potential for vascular injury.
